The mechanism of ACTH stimulation of adrenal ornithine decarboxylase activity.
The mechanism of action of adrenocorticotrophin (ACTH) stimulation of rat adrenal orticotrophin (ACTH) stimulation of rat adrenal ornithine decarboxylase activity was investigated. ACTH induction or ornithine decarboxylase activity was not prevented by administration of drugs that inhibit adrenal steroid biosynthesis. A dose of ACTH that produced maximal levels of adrenal cyclic AMP did not induce ornthine decarboxylase activity. Ovine growth hormone, which caused no increase in adrenal cyclic AMP, stimulated adrenal ornithine decarboxyase activity. These observations suggest that the increase in adrenal ornithine decarboxylase activity stimulated by ACTH is not dependent upon steroidogenesis, nor is it dependent on the early peak of cyclic AMP, although it may be influenced by the sustained levels of tissue cyclic AMP that follow the administration of large doses of ACTH. Furthermore, it appears there may be a pathway of ornithine decarboxylase activation in the adrenal which is entirely independent of cyclic AMP mediation. The effects of hypophysectomy on adrenal ornithine decarboxylase response to ACTH were examined. In rats given ACTH 16 h after hypophysectomy, the increase in ornithine decarboxylase activity was delayed when compared with the response in animals given ACTH 1 h after hypophysectomy. Actinomycin D given during the first 3 h after ACTH in the 16 h hypophysectomized rat abolished the expected increase in ornithine decarboxylase activity. Thereafter, a progressive increase in ornithine decarboxylase activity was observed as the interval between ACTH and Actinomycin D administration was further increased. In contrast, Actinomycin D administered 15 min before ACTH in the 1 h hypophysectomized rat had no effect on the subsequent increase in ornithine decarboxylase activity, and actually progressively enhanced the response the longer its administration after ACTH was delayed. Cycloheximide abolished the response to ACTH in both the 1 h and the 16 h hypophysectomized rat. Thus, it appears that ACTH stimulates a post-transcriptional mechanism regulating ornithine decarboxylase activity in the acutely hypophysectomized animal, whereas, in the chronically hypophysectomized rat, ACTH must first stimulate transcription of new messenger RNA which is involved in regulation of adrenal ornithine decarboxylase synthesis.